This article revisits the topic of two-state pricing of currency options. It examines the models developed by Cox, Ross, and Rubinstein, Rendleman and Bartter, and Trigeorgis, and presents 
Introduction
After the seminal article by Black and Scholes (BS) (1973), several methods for valuing derivative securities have been proposed. In Merton (1973) the BS model is extended to include valuing an option on a stock, or index, that pays continuous dividends. Feiger and Jaquillat (1979) and, later, Garman and Kohlhagen (1983) and Biger and Hull (1983) extended the BS model to value currency options. Barone-Adesi and Whaley (1987) utilized a quadratic approximation approach to extend the BS framework to the valuation of American options. Cox, Ross, and Rubinstein (CRR) (1979) , and Rendleman and Bartter (RB) (1979) pioneered the two-state lattice approach, which is a powerful tool that can be used to value a wide variety of contingent claims. In the binomial setting, valuation by arbitrage arguments is clear. This technique is based on the formation of a risk-free portfolio by combining a currency and an option on this currency. Such a portfolio should earn the risk-free interest rate. The idea was not new and its genesis is the partial differential equation developed by BS. With specific parameters, CRR and RB show that option values from their flexible binomial models converge to the adjusted "celebrated BS model" values described in Feiger and Jaquillat.
The CRR and RB methodology has been later used, slightly modified or extended by, among others, Hull and White (1998) , and Boyle (1986) . Tian (1993) proposed an alternative binomial model and compared its performance to that of the CRR model. However, the results were later criticized in Easton (1996) . Trigeorgis (1991) delineated a log-transformed variation of the binomial model, which supposedly overcomes the problems of consistency, stability and efficiency associated with the CRR specification and various other numerical techniques. According to Trigeorgis (1991, pp. 319) , this methodology relative to that of CRR's "compares favorably in terms of computational efficiency due to the log-transformation."
This article revisits two-state option pricing and presents two alternative models based on continuous and discrete time Geometric Brownian Motion processes respectively. The proposed methodology proves extremely flexible as it accommodates any centering condition. This flexibility is achieved by solving for two parameters as a function of the third. Additionally, the RB model is extended and the log-transformed parameterization suggested by Trigeorgis is shown to be mathematically identical to a particular case of the extended RB model. Thus the enhanced computational efficiency attributed to the log-transformation proves mistaken, as it is the result of an exact solution and the specified centering condition.
The main contribution of this work is pedagogical in nature. The proposed parameterizations are simple and flexible alternatives to the popular existing specifications and afford additional insights into binomial trees and lattice models in general.
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The format of this paper is as follows: the first section swiftly reviews the continuous time Geometric Brownian Motion (GBM) process; the second presents the RB and CRR models; the third discusses the continuous time GBM process and presents the alternative binomial model (the "ABMC"); the fourth provides the discrete time GBM process and presents the alternative binomial model (the "ABMD"); the fifth reviews the log-transformed binomial model and proves this to be a particular case of an extended RB parameterization; the sixth revisits binomial models, extends the RB model to accommodate numerous centering conditions and compares it to the ABMC and ABMD models; the seventh provides the conclusions.
Continuous Time Geometric Brownian Motion
In a risk-neutral world, if one assumes that the spot exchange rate S follows a continuous-time Geometric Brownian Motion process (GBM) then: More succinctly:
Sdz
The continuously compounded rate of return (R) realized during the period ) , 0 ( t can be defined by the following equation: . Taking the expected value of both sides of equation (7) one can obtain:
In a binomial model, the spot exchange rate can either move up from 0 (9) and for the lattice approach:
where:
Therefore, the variable X follows the distribution provided below:
It can be shown that the variance, for the lattice approach, of the variable 0 ln S S t is given by the following: (14) or:
The RB and CRR Models RB (1979) and CRR (1979) proposed the following system:
T is the time to maturity and n is the number of time steps. 
is not just the best approximation; it is the only correct value for equation (16). RB suggest the following exact solution to the system (16, 17): 
and when terms of higher order than t  are ignored: 
, the left-hand side of equation (17), which is the variance of the lattice distribution, is negative and equation (17) can not be satisfied. While CRR suggests a value for p given by (23), the following value is actually applied: thus: 1 The property that the risk-neutral probability is equal to one-half is generally attributed to Jarrow and Rudd (1983 system (16, 17) . Thus, the RB parameters have the same mean and variance of the underlying lognormal diffusion process for any step size and the CRR parameters result in the same mean for any step size but the same variance only in the limit.
The Alternative Binomial Model for Continuous Time Geometric Brownian Motion (ABMC)
In a risk-neutral world, the expected value and the volatility (  ) of the spot exchange rate at time t t   are given by (see Appendix):
where t is the current time, and t  is a relatively short period of time. Therefore
As a direct consequence of the binomial distribution (9), one obtains the following:
By using (26) and (29) one can find:
The central moment of order n consistent with distribution (9) is given by:
where m denotes the expected value of 
In order to match the variance (V) (or volatility (  )) of the spot exchange rate with the lattice parameters, using the second central moment, one has to satisfy the following equation: 
The Alternative Binomial Model for Discrete Time Geometric Brownian Motion (ABMD)
The discrete-time version of GBM process for a sufficiently short period of time, t  , is given by:
where  is a random drawing from a standard normal distribution . Analogous to the case of the ABMC, in order to match the expected value and volatility of the spot exchange rate to the lattice parameters for the ABMD, one has to solve the following system:
By solving the system (34, 35) with respect to u and d, we obtain the following parameters for the ABMD model:
The Log-Transformed Binomial Method
Trigeorgis' log-transformed binomial model is based on equation (11) T is the time to maturity and n is the number of time steps, the system can be given as follows:
By solving the system (37, 38) with respect to U and D, one can obtain the following parameters for the log-transformed binomial model:
or, according to (12) : 
Note that when terms of higher order than t  are ignored:
and subsequently, all three models have the same probability. Equation (42) gives a unique value for p, which cannot be negative or greater than one, and satisfies the drift-free condition (41) for all models considered 5 .
Another example of the flexibility of the RB, ABMC and ABMD models is that one may also grow the tree along the forward. One may set: 5 According to equation (42) 
